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Please add the new set of claims 4-12 set forth on the enclosed pages. 
IN THE ABSTRACT : 

Delete the "Abstracf'on the PCT cover sheet and replace it with the "Abstract of the 
Disclosure" set forth on a separate sheet attached hereto. 

REMARKS 

An abstract has been provided on a separate sheet; and the claims have been amended 
to conform to U.S. practice. 

Accompanying this communication is a literal English translation of the above 
identified application, and the fee of $130.00 as set forth under 37 C.F.R. §L492(f). The 
undersigned attorney asks that the English translation be used as the copy for examination purposes 
as required under 37 C.F.R. §1.52. 

If there are any additional charges, or any overpayment, in connection with the filing 
of this Communication, the Commissioner is hereby authorized to charge any such deficiency, or 
credit any such overpayment, to Deposit Account No. 1 1-1 145. 

Wherefore, an early action on the merits is earnestly solicited. 

Respectfully submitted, 

KIRSCHSTEIN, OTTINGER, ISRAEL & SCHIFFMILLER, P.C. 
Attorneys for Applicant(s) 
489 Fifth Avenue 

New York, New York 10017-6105 
Tel: (212)697-3750 
Fax: (212)949-1690 




Alan Israel 
Registration No, 27^^64 

-2- 



1 n Of? 1^: ft l-ii^ 11 :t :t O 

lO/OSa 3(b6 

ABSTRACT OF THE DISCLOSURE 
A phase detector has at least two diodes connected in series, to which a reference 
signal is supplied via a transformer. In addition, the diodes are connected to a decoupling network 
which is used to supply an input signal to the diodes and to pick up an output signal. In order to 
achieve the least possible drift in the output current of the phase detector during changes in the 
ambient temperature, predefinable capacitances and/or inductances are inserted into the supply lines 
from the diodes to the transformer to achieve balanced currents which are applied to the diodes. The 
transformer is also provided with a balancing function, with which the current at its output can be 
modified. 
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NEW CLAIMS 

4. A phase detector, comprising: at least two series-connected diodes; a 
repeating coil for feeding a reference signal to the diodes; a decoupling network via which an input 
signal is placed on the diodes, and an output signal is tapped off the diodes; and adjustable 
reactances between the diodes and the repeating coil for balancing respective voltages on the diodes. 

5. The phase detector according to claim 4, wherein the decoupling network 
includes resistors and capacitors. 

6. The phase detector according to claim 4, and working resistors connected in 
series with the diodes, both working resistors being connected together at a connection point with 
a fixed potential, and feed lines between the repeating coil and the diodes, each feed line having at 
least one of the reactances therein and being connected between a respective diode and a respective 
working resistor. 

7. The phase detector according to claim 4,wherein the reactances are capacitors. 

8 . The phase detector according to claim 4, wherein the reactances are inductors. 

9. The phase detector according to claim 4, wherein the reactances are capacitors 

and inductors. 

10. The phase detector according to claim 4, wherein the repeating coil is 
adjustable for balancing the voltages on the diodes. 

1 1 . The phase detector according to claim 4, wherein the repeating coil is a 

transformer. 

1 2. The phase detector according to claim 6, wherein the fixed potential is ground. 
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Prior art 

The present invention concems a phase detector having at least two series-connected 
diodes, to which a reference signal is fed via a repeating coil ^d which are connected to a 
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decoupling network by which an input signal is applied to the diodes and an output signal is 
taken off that corresponds to the phase deviation between the input signal and the reference 
signal. 

This type of phase detector is known from DE 197 03 889 CL In this known phase 
detector, the circuit unbalance present is eliminated by the fact that working resistors connected 
in series with the diode are correspondingly altered so that both working resistors are connected 
to each other via a variable resistor. With this expedient, circuit balance can be adjusted only for 
one temperature. However, if the phase detector is to be used in a larger temperature range, the 
output signal of the known phase detector will exhibit a temperature-dependent drift. The task 
underlying the invention is therefore to provide a phase detector of the type just mentioned 
whose circuit balance is retained over the largest possible temperature range and therefore keeps 
drift of the output signal of the phase detector as low as possible during a fluctuation of the 
surrounding temperature. 



Advantages of the invention 

The stated task is solved with the features of Claim 1, in that, to make the voltages lying 
on the diode of the phase detector balanced, tunable capacitances and/or tunable inductances are 
introduced into the feed lines from the diodes to a repeating coil that supplies a reference signal 
and/or the repeating coil is provided with an adjustment with which the voltages at its outputs 
can be varied. With adjustable capacitances and/or inductances or a tunable repeating coil, 
unaltered balance of the circuit can be set over a broad temperature range. 

Advantageous modifications of the invention are apparent from the subclaims. 

Accordingly, the decoupling network for the input and output signal, consisting of R/C 
elements, is connected between the two diodes. 

A working resistor is connected in series to each diode and both working resistors are 
connected together at a connection point with fixed potential, preferably ground. The feed lines 
of the repeating coil with the tunable capacitances and/or inductances inserted in them are 
connected between the corresponding diode and its working resistor. 
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Description of a practical example 

The single figure of the drawing shows a phase detector that generates an output signal 
U3 dependent on the phase deviation between a reference signal Ul and an input signal U2. 

The phase detector has two series-connected homopolar diodes VI and V2, a working 
resistor Rl, R2 being series-connected to each diode VI, V2. Both working resistors Rl and R2 
are connected at a connection point 4 that lies at a fixed potential that is preferably ground 
potential. 

The reference signal Ul lies at an input 1 of a repeating coil UT, whose outputs are 
connected to diodes VI and V2 between the corresponding diodes VI and V2 and the 
corresponding working resistors Rl and R2. The repeating coil UT serves to divide the reference 
signal Ul symmetrically to the two diodes VI and V2. The capacitors CI and C2 introduced into 
the feed lines from the repeating coil UT to the diodes VI and V2 prevent dc shorting of the 
diodes VI and V2 through repeating coil UT. 

An RJC decoupling network consisting of the two capacitors C3 and C4 and resistor R4 is 
connected between the two diodes VI and V2. The input signal U2 is applied between the 
connection 2 of capacitor C3, whose other end is connected between the two diodes VI and V2 
and ground. The series circuit consisting of resistor R4 and capacitor C4 lies with one end 
between the two diodes VI and V2 and is placed at ground potential with the other end. The 
voltage developing via capacitor C4 between connection point 3 and ground is the output signal 
U3 dependent on the phase deviation between the reference signal Ul and the input signal U2. 
Diodes VI and V2 are connected conducting through the reference signal Ul and a capacitor C4 
is charged to different levels via resistor R4 according to the phase deviation between the 
reference Ul and the input signal U2. The charge voltage of capacitor C4 can be tapped as gauge 
of the phase difference between the reference signal Ul and the input signal U2 as output signal 
U3. The capacitor C3 blocks the input signal U2 in terms of direct current. 

In order for the output signal U3 to reflect without distortion the phase difference 
between the reference signal Ul and the input signal U2, measures must be taken to obtain 
circuit balance. Without such special measures, the circuit can exhibit a certain unbalance 
because the voltages URl, UR2 dropping on the working resistors Rl, R2 can be of unequal size 
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because of different partial voltages URFl, URF2 on diodes VI, V2. Different partial voltages 
URFl and URF2 on diodes VI and V2 can arise from deviations in the design of the diodes, 
from manufacturing unbalance in the repeating coil UT, or from component and assembly 
tolerances. The following equations (1) and (2) give the temperature dependence of the voltage 
drops URl and UR2 on the two working resistors Rl and R2. 



d_ 
dt 

d_ 
dt 



Rl-IS 




mk-T' 



R2-IS.|e-»^-^ ^, R2 IS>URF2 ^^ 

' m k T' ^ ^ 



In equations (1) and (2), T denotes the temperature, IS the diode reverse saturation 
current, q denotes the elementary charge, k denotes Boltzmann's constant, and m a gradation 
exponent. As equations (1) and (2) show, the temperature coefficients of the two voltages URl 
and UR2 dropping on working resistors Rl and R2 are independent of the different partial 
voltages URFl and URF2 being rectified by diodes VI and V2 and unequal. If, as occurs in the 
known phase detector described at the outset, balancing is carried out merely by varying the 
working resistances, circuit balance can only be achieved for constant temperature. With the 
expedients described below, the circuit balance is produced by the fact that the partial voltages 
URFl and URF2 being rectified are balanced on diodes VI and V2 to equal values so that both 
the voltages drops URl and UR2 on the working resistors Rl and R2 and the temperature 
coefficients are of the same magnitude. 

The stated circuit balance can be implemented over a broad temperature range owing to 
the fact that the capacitors CI and C2 can be balanced in the feed lines between the repeating coil 
UT and diodes VI and V2. In addition to the adjustable capacitors CI and C2 or instead of them, 
adjustable inductances LI and L2 can also be provided in the feed lines. 

Balancing of the circuit can also be carried out by adjustment of the repeating coil UT so 
that the voltages at its outputs can be varied. All three adjustment possibilities of capacitances 
CI, C2, inductances LI, L2 and repeating coil UT can be carried out alone or in combination 
with each other. 
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An adjustment of the repeating coil UT can be made possible by the fact that it has 
secondary windings arranged on a coil support and a ferrite core penetrating both windings is 
adjustable in its penetration depth by a thread. Depending on whether the ferrite core is situated 
more in the upper or lower windings, a larger voltage is induced in the upper or lower winding so 
that voltages of different size URFl, URF2 are formed. 

Adjustment of the capacitances CI, C2 and the inductances LI, L2 can be accomplished 
by the fact that tunable concentrated components are used. If the capacitances CI, C2 and 
inductances LI, L2 are implemented by means of planar line structures, adjustments can occur by 
varying the lines by means of a laser or soldering or bonding on of additional line sections. 

Claims 

1. Phase detector having at least two series-connected diodes (VI, V2), to which a 
reference signal (Ul) is fed via a repeating coil (UT), and which are connected to a decoupling 
network (R4, C3, C4) via which an input signal (U2) is placed on diodes (VI , V2) and an output 
signal (U3) is tapped, which corresponds to the phase position between the input signal (U2) and 
reference signal (Ul), characterized by the fact that to make the voltages (URFl, URF2) lying on 
diodes (VI, V2) balanced, adjustable capacitances (CI, C2) and/or adjustable inductances 

(LI, L2) are inserted into the feed lines from the diodes (VI, V2) to the repeating coil (UT) 
and/or the repeating coil (UT) is provided with an adjustment with which the voltages at its 
outputs can be varied. 

2. Phase detector according to Claim 1, characterized by the fact that the decoupling 
network for the input (U2) and output signal (U3), consisting of R/C elements (R4, C3, C4) is 
connected between the two diodes (VI, V2). 

3. Phase detector according to Claim 1 , characterized by the fact that a working 
resistor (Rl, R2) is connected in series with each diode (VI, V2) and both working resistors 
(Rl, R2) are connected together at a connection point (4) with fixed potential, preferably ground, 
and that the feed lines of the repeating coil (UT) with the adjustable capacitances (CI, C2) and/or 
inductances (LI, L2) inserted in them are connected between the corresponding diodes (VI, V2) 
and their working resistors (Rl, R2). 
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(54) Title: PHASE DETECTOR 

(54) Bezeichnung: PHASENDETEKTOR 




(57) Abstract: The invention relates to a phase detector, comprising at least two diodes (VI, V2), connected in series, to which a 
C> reference signal (Ul) is supphed via a transformer (UT). In addition, the diodes (VI, V2) are connected to a decoupling network 
(R4, C3, 04) which is used to supply an input signal (U2) to said diodes (VI, V2) and to pick up an output signal (U3). In order to 
achieve the least possible drift in the output current of the phase detector during changes in the ambient temperature, predefinable 
O capacitances (CI, C2) and/or inductances (LI, L2) are inserted into the supply lines from the diodes (VI, V2) to the transformer 

0(UT), to achieve the symmetrization of the currents (tJRFl, URF2) which are applied to the diodes (VI, V2), and/or the transformer 
j..^ (UT) is provided with a balancing function, with which the current at its outputs can be modified. 
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1 acknowledge the duty to disclose biliomiation which Is material to patentability as defined In Tdie 37 Code of Federal Regulations, §1 .56. 



I hereby claim foreign priori^ benefits under TWe 35. United StMos Code §1 10 <aH^ 

certificate, or §365 (a) of any PCT international applica t ion which designated at least one countiy other than the United States of America listed 
betow and have also identified below, by checking the box. any foreign application for patent or invenlDr^ certificate, or of any PCT imematkmal 

application having a fUing date tMfors that of the application on which priority is claimed. 



Prior For«lgn Application 
Numbeils) 


Country 


Foreign Rling Data 
(MIIMDD/YYYY) 


Priority 
Not Claimed 


CmUUmI Copy Attached? 
YES NO 


19943956.7-35 


DE 


5ept. 14, 1999 
)9-lV1999 


□□□□□□ 


□ SI 

□ □ 
• □ □ 

□ □ 

□ □ 

□ S 


Q Additkmal foreign application numbers are listed on a supplemental priority sheet attached tiefBto: 




1 hereby daim the benefit under Title 35, United States Code^ 1 1 9(e) of any United States provistonal application(s) listed below. 


Application Number(s) 


Filing Date (MNVDD/YYYY) 


1 1 Aooiuonal provisioniiil 

1 1 application numberB 

am listed on a 
supplemenUI priority 
sheet attached hereto. 







Burden Hour Statement This form is estimated to take .4 hours to oomplete. Time wiU vary depending upon the needs of the Indivfcfctal case. Any commanti on 
the amount of time you are required to complete this fonn shouM be sent to the Chief Information OfRoer, Patent and Trademartc OflRoe Whwhlnoton DC 20Mi 
DO NOT SEND FEES OR COfWIPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington. DC 20231. ' 



ill nl 3'ir--h f-ii Oi i ;1i f^i ? 



Type a plus sign (+ ) inside this box + | 



DECLARATION 
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I hereby daim the benefit under Tltto 35. United States Code §120 of any United States epplicrtion(«). or §365(c) of any PCT I ntem a lional eppliotion 
designating the United States of America, listed beiow and. insorar as the subfact matter of each of the claims of this appU ca Uuii la not disdosad In the 
pnor United States or PCT International application m the manner provided by the first paragraph of Tide 35. United States Coda §112. 1 
acknowledge the duty to disclose infbnnation which is material to patentabHity as defined in Title 37. Code of Federal Regulations §1.66 whldi 

taecame available t)etween the fiiino date of ttw prior application and tt>e nationaf or PCT international filinQ date of this application. 



U.S. Parent Application 
Number 



PCT Parent 
Number 



Parent Filing Data 
(MMO^D/YYYY) 



Parent Patent Numlser 



Q Additional U.S. or PCT internation al application numbata are listed on a supplemental prtorfty sheet attaohed hereto. 



As a named inventor. I heretiy appoiiTt the foUoMring attomeyfa) and/or aganl(s) lo proaacuto this 

and Trademartc Office connected ttietewith: 



eppHcalion and to tremact an buskieaa In lha l>aftant 



n FinnNamer 
— OR ^ 



List attomey(s) and/or agant(s) natna and legislralion numbar tMlcar 



Name 


RaQlatfatloii 

NumMc 


Nmm 


Rag lair allon 
Numbar 


David B, Kirschstein, Esq. 

Alan Israel, Esq. 

Martin W. Schiffhiiller, Esq. 


17,244 
27,564 
30,421 







I I Additional attomey(s) and/or agent(s) named on a supplemental sheet attached hereto. 



Please direct all oorrespondenoa to: pi Customer ^ 1^^^ 

' ' Number 




riD 63 ^ ^ oorraspondence 
*™ addressbekMT 


Name KIJISCHSTEJN. OTTINGERaSRAEL & SCHIFFMILLER. P.C. 


Address 


489 Fifth Avenue 


Address 





I ZIP LLOaLZ=£LQT 
I Fax 1(212)949-1690 



Ncw_York 



Countryl United States jTelephone | (212)697-3750 



I hereby declare that all statements made herein of my own knoMrtadga are true and that aU stateoients 
be tiue: and ftirther that these t atamaits iware made wft the tawwtodga that wttlftil filse statements 
imprisonmentorbolh. under Section 1001 of TMa IS of the Unitad States Coda and thai such wOmil 

the application or a^ny^patentjM^^ 

Name of Sole or Fitst Inventorl □ A petition has been filed for this unsigned inventor 



made on mfomwtiQn and bafiaf are believad to 
I and the Bke ao made are punishable by line or 
Mae statements may Jeopardize the vaHdity of 



Gfven 
Name 



signature 



Udo 



Initial 



Family 
Name 



HJRSCHE 




Suflbc 
a^. Jr. 



City 



Country 



EE 



CIttzenshfp 



Poet OfRca AddriMs 



Barbarastxasse 50, 01129 Dresden (DE) 



Poat OflRca Address 



City 



Dresden 



state 



Zip 



01129 



Country 



DE 



Authority 



P Additional inventors are being named on supplemental sheet(s ) attached hereto 



